The paper gives a brief review of works describing bending torsion analysis of beams with corrugated web. The authors put forward a solution specifying V. Vlasov's famous thin-walled bars theory which is generally used to calculate stress-strain behaviour of beams with corrugated web bending torsion. The specification lies in the following: the researchers measure flexure-torsion characteristics of the cross-section while increasing pure torsion moment of the cross section by means of introducing equivalent flange thickness into calculations. To check the efficiency of the introduced method the authors calculated five beams with sinusoidal corrugation for two concentrated forces action. The paper introduces the results of these five methods of beam calculation including the one developed by the authors. The obtained results showed that the tension value in each case is almost the same (with maximum 7% difference in rates). The research also determines the scope limitations of the authors' specified theory.
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Abstract
The paper gives a brief review of works describing bending torsion analysis of beams with corrugated web. The authors put forward a solution specifying V. Vlasov's famous thin-walled bars theory which is generally used to calculate stress-strain behaviour of beams with corrugated web bending torsion. The specification lies in the following: the researchers measure flexure-torsion characteristics of the cross-section while increasing pure torsion moment of the cross section by means of introducing equivalent flange thickness into calculations. To check the efficiency of the introduced method the authors calculated five beams with sinusoidal corrugation for two concentrated forces action. The paper introduces the results of these five methods of beam calculation including the one developed by the authors. The obtained results showed that the tension value in each case is almost the same (with maximum 7% difference in rates). The research also determines the scope limitations of the authors' specified theory. 
Nomenclature

Introduction
Currently thin-walled bars are widely used in civil engineering [1] [2] [3] [4] [5] [6] [7] [8] [9] . Work strain of open profile thin-walled bars is characterized by cross-bending tension and by additional bending torsion tension on condition that shear load does not directly affect the bending center [10] [11] [12] [13] .
G. Azhermachev in one of his first experimental tests [14] proved that beams with corrugated web resists torsion more effectively than beams with plane wall.
When we consider bending torsion in beams with corrugated web it is important to point out that there are two types of bending torsion: local bending torsion appearing as a result of the web shift from beam axis; general bending torsion appearing as a result of the force shift from the beam axis. Local bending torsion and its effect is analyzed by A. Stepanenko [15] , P. Egorov [16] , H. Abbas, R. Sause, R. Driver [17] . General bending torsion is described by P. Semenov [18] . Other papers [19, 20] assess bending torsion effect on corrugated beam and its work and compare torsional angles of beams with various types of corrugation.
Geometric characteristics specification for beams with corrugated web
This paper specifies the thin-walled bars theory to calculate stress-strain behaviour of beams with corrugated web bending torsion which appears as a result of the force shift from the beam axis.
The specification is as follows. V. Vlasov's thin-walled bars serves as a basis for this research. Additional torsional resistance appears because of constant shift from the beam axis. It can be reimbursed if we increase crosssection flexure-torsion characteristics (1):
This parameter is closely connected with the following characteristics: sectorial moment of inertia I ; pure torsion moment I k . Sectorial moment of inertia l (in any symmetrical cross section of a beam with a web shift from beam axis along the bar length) can be calculated by using the formula: 
where h f , t w, b f , f are shown on Figure 1 . Pure torsion moment l k for a cross-section composed of several thin bars is calculated by:
where b i t i are depth and length of the cross-section parts consequently; is 1, 2 for I-beams. In this paper cross-section flexure-torsion characteristics are increased by increasing cross section pure torsion moment. It can be done by including equivalent flange thickness into the calculations:
where s and are shown on Figure 3 If we put (4) into Formula (3) together with the geometrical parameters of the flanges and webs we'll get the following equation for calculating pure torsion moment of the beam with corrugated web:
An example of calculations based on the methodology described in the paper
Let us consider a hinged beam along its two sides: The beam is exposed to two concentrated forces. Let us introduce calculations for five beams with sinusoidal corrugation. The cross section here is symmetrical. Table 1 gives these beams characteristics. The material used is steel. The calculations give cross-bending tension x , bending torsion w and their total = x + w (see Table 2 ). Papers [22, 23] describe the authors' methodology of corrugated beams under cross-bending calculations. The same beams have been calculated by the finite element method in "Lira" PC for reliability control. The simulation of the beams and the finite element grid we used is described in paper [20] . The data in Table 2 show that tension difference in w according to the thin-walled bar theory (with account of the suggested specification for beams with corrugated web calculations) and according to FEM is less than 5% when f/a 1/2. The difference increases to 7% if the corrugation is deep f/a =0.645. If we use other methods of calculations the difference rises to 24%.
Conclusion
The research yielded the following conclusions: The paper presents a new equation for calculating pure torsion moment for the cross section of beams with corrugated web. Compared with other solutions this one gives the most exact results.
The paper limits the scope of use for Formula 5. The equation can be effectively used in case the corrugation geometry if f/a 1/2.
